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Resuspension  of  sediment  in 
the  water  column  continues  to 
be  a  topic  of  interest  to  the 
U.S.  Army  Corps  of  Engineers, 
the  U.S.  EPA,  the  U.S.  Depart¬ 
ment  of  the  Interior’s  Minerals 
Management  Service  (MMS), 
state  resource  agencies,  and 
other  stakeholders  worldwide. 
For  example,  the  Corps  has 
funded  research  on 
resuspension  during  dredging 
since  the  1970s,  and  recently 
MMS  funded  research  on  this 
topic.  The  Netherlands’  re¬ 
sponsible  government  agency 
(Rijkswaterstaat),  with  dredg-’ 
ing  contractors,  is  also  funding 
research  on  resuspension,  with 
other  European  countries 
showing  interest  in  accurate 
predictions  of  resuspension 
due  to  dredging  as  a  basis  for 


Resuspension  of  sediment  is  a 
concern  during  maintenance 
dredging,  mining  of  sand  for 
beach  nourishment,  and  espe¬ 
cially  during  cleanup  dredging 
of  contaminated  sediment.  There 
is  a  need  to  develop  high-quality 
models  that  predict  resuspension. 
Data  from  such  models  will 
allow  agencies  to  base  dredging 
regulations  on  science  and 
engineering  research  results. 

Workshop  kicks  off 
sediment  resuspension 
cooperative  effort 

On  January  22,  2003,  the 
Corps’  ERDC  Coastal  and 
Hydraulics  and  Environmental  < 
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workshop  on  resuspension  of 
sediments  due  to  dredging  in 
Washington,  DC.  Recent  ERDC 
studies  have  focused  on  im¬ 
proving  plume  measurement 
techniques,  developing  models 
for  predicting  resuspension  at 
the  dredge,  and  developing 
software  that  displays  features 
of  far-field  resuspension 
plumes. 

The  purpose  of  the  workshop 
was  to  allow  U.S.  participants  * 
from  the  Corps,  EPA,  MMS,  and 
collaborating  partners  from 
abroad  to  learn  the  history, 
goals,  status,  and  plans  of  each 
group’s  research  efforts.  Attend¬ 
ees  included  government, 
academia,  and  private  sector 
representatives  from  here  and 
abroad. 


sound  regulatory  policy.  In 
addition,  the  EPA  has  funded 
some  research  on  resuspension 
of  contaminants  during  clean¬ 
up  dredging  and  continues  to 
fund  research  on  desorption  of 
contaminants  from  sediment 
particles. 

Reasons  for  this  interest  are 
the  potential  negative  impacts 
on  biota  and  aesthetics. 


Presentations  establish 
history  of  sediment 
resuspension  research 

Dr'.  Don  Hayes,  University  of 
Utah,  presented  an  overview  of 
currently  held  views  about  . 
resuspension  issues.  He  ad¬ 
dressed  both  problems  and 
solutions. 


y  Problems.  Scientists  have  a 
reasonable  feel  for  the  signifi¬ 
cance  and  extent  of  dredging- 
induced  sediment  resuspension. 
However,  availability  of  good 
quality  data  sets  is  limited.  The 
few  efforts  to  collect  data  are 
hampered  by  lack  of  long-range 
objectives,  budget  limitations, 
regulatory  confusion,  and 
narrowly  defined  interests. 
y  Solutions.  Advancing  the  science 
will  require  clear  problem 
definition;  focus  on  long-term 
goals  and  desired  outcomes;  an 
interdisciplinary  and  multi¬ 
agency  approach;  a  carefully 
constructed  research  plan;  and 
substantial,  persistent  funding. 
Hayes  described  the  four  spatial 
scales  associated  with  transport 
of  resuspended  sediment.  He 
Stated  that  the  temporal  scales, 
performance  criteria,  and  regula¬ 
tory  controls  associated  with 
dredging-induced  resuspension 
must  balance  productivity  (i.e., 
project  duration)  with  allowable 
water  quality  impacts.  Criteria 
and  controls  should  be  based  on 
science,  not  conjecture.  Avail¬ 
able  data  are  limited.  This 
limitation  often  leads  to  overly 
protective  regulations.  Improved 
data  and  models  should  lead  to 
better  regulatory  frameworks. 
Measuring  resuspension  of 
sediments  due  to  dredging  with 
sufficient  quality  to  allow  use  of 
the  data  for  model  development 
difficult.  The  variety  of 
dredges,  operating  variables, 
operators’  skill  level,  hydrody¬ 
namics,  and  sediment  character¬ 
istics  greatly  complicate  devel¬ 
oping  robust  models.  Based  on 
work  in  the  1970s,  80s,  and  90s, 
some  empirical  techniques  were 
developed.  However,  extrapolat¬ 
ing  these  techniques  to  other 
dredges,  sediments,  and/or 
environments  has  proven  to  be 
problematic.  Similarly,  some 
simple  models  also  were  devel¬ 
oped  during  that  time  frame. 


These  model  are  inadequate  in 
many  situations.  Often,  particu¬ 
larly  with  mechanical  dredges, 
the  resuspension  plume  is 
sporadic  and  generally  never 
reaches  steady-state. 

'Next,  U.S.  and  foreign  agency 
viewpoints  on  resuspension  due  to 
dredging  were  addressed  as  part  of 
the  workshop.  Several  speakers 
presented  the  state  of  research  on  a 
variety  of  subjects. 

y  James  Clausner  presented  * 
current  Corps  viewpoints  on 
resuspension  due  to  dredging. 
Corps  history  of  resuspension 
research,  with  a  considerable 
effort  in  the  1980s  on  measuring 
resuspension  from  a  range  of 
dredge  types,  focused  mainly  on 
maintenance  dredging  of  clean 
sediments.  Clausner  also  briefly 
described  research  on 
resuspension  due  to  vessel 
passage.  Finally,  he  described 
resuspension  research  preformed 
under  the  Corps’  Dredging 
Operations  and^Environmental 
Research  (DOER)  program  that 
includes  development  of  the 
Suspended  Sediment  FATE  of 
dredged  material  model, 

SSFATE. 

^  Mr.  Neville  Burt  from  HR 
Wallingford  addressed  the 
European  perspective,  which 
includes  the  problems  of  regula¬ 
tions  associated  with 
resuspension  due  to  dredging 
that  are  not  based  on  sound 
science.  The  solution  is  to  have 
good  models  for  predicting 
resuspension.  The  weak  link  in 
developing  models  for  predicting 
resuspension  has  been  measur¬ 
ing  source  strength.  HR 
Wallingford  and  Dredging 
Research  Limited  (DRL),  both 
U.K.  contractors  to  The  Nether¬ 
lands’  Rijkswaterstaat,  are  now 
developing  improved  predictive 
models  that  require  high-quality 
measurements  of  source 
strength.  The  Corps  is  collabo¬ 
rating  on  this  research  through 


the  DOER  program.  Burt  said 
that  under  a  contract  with  VBKO 
(consortium  of  Dutch  dredging 
contractors)  and  the  Rijkswaterstaat, 
his  organization  and  DRL  have 
developed  a  draft  set  of  proto¬ 
cols  for  collecting  high-quality 
resuspension  data  that  can  be 
used  to  improve  predictive 
models.  These  protocols,  moni¬ 
toring  tools,  and  techniques  have 
been  tested  on  a  bucket  and  a 
hopper  dredging  project.  Burt 
asked  a  number  of  representa¬ 
tives  from  European  countries  to 
review  the  protocols.  The 
reaction  to  the  protocols,  and 
their  purpose  of  developing 
good  science  for  accurately 
predicting  resuspension  that  will 
lead  to  sound  regulations,  has 
been  quite  positive.  DRL  up¬ 
dated  the  protocols  based  on 
review  comments  and  experi¬ 
ence  gained  during  three  dredg¬ 
ing  resuspension  measurement 
field  tests.  A  revised  set  of 
protocols  was  completed  in 
March  2003. 

y  Mr.  Hans  Otten  from  the 
Rijkswaterstaat  provided  The 
Netherlands’  government’s 
persp'ective.  The  Netherlands  do 
not  have  general  standards  for 
resuspension  as  it  is  believed  that 
resuspension  "will  be  quite  site 
specific.  He  acknowledged  that 
detailed  knowledge  of 
resuspension  source  terms  is  * 
lacking,  as  well  as  the  related 
models.  Without  this  informa¬ 
tion,  there  is  no  way  to  predict  or 
control  resuspension,  and  with 
this  lack  of  a  scientifically  sound 
base  of  information,  the  Dutch 
government  is  not  in  a  position 
to  set  standards  for  dredging  • 
industry  compliance.  This  lack 
of  information  caused  them  to 
join  with  VBKO  to  support  the 
effort  on  improved  resuspension 
modeling.  The  primary  product 
from  the  work  will  be  the  Turbid¬ 
ity  Assessment  Software  (TASS), 
a  publicly  available  model  that 
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will  predict  the  rate  of  release  of 
sediment  caused  by  dredging. 

>  Mr.  Barry  Drucker,  MMS, 
described  work  ongoing  at  his 
agency  to  determine  environ¬ 
mental  impacts  associated  with 
hopper  dredging  of  aggregates. 
Much  of  this  research  has  been 
done  in  conjunction  with  HR 
Wallingford  and  other  British 
companies.  The  United  Kingdom 
uses  hopper  dredges  to  mine 
30  percent  of  their  aggregates. 

y  Dr.  Steven  Ells,  EPA,  provided  a 
short  introduction  on  EPA’s 
research  needs,  including  predic¬ 
tion  of  resuspension  of  contami¬ 
nated  sediment  during  cleanup 
dredging;  prediction  of  water 
column  dissolved  and  particulate 
contaminant  concentrations  and 
their  impact  on  biota;  and  the 
efficacy  of  silt  screens  to  control 
resuspension  over  a  range  of 
conditions.  Dr.  William  (Skip) 
Nelson  described  measurement  of 
resuspension  on  the  New  Bedford 
Harbor  superfund  cleanup  project. 

New  tools  for  predicting 
resuspension  and 
measuring  contaminant 
release 

The  second  set  of  technical 
presentations  focused  on  recently 
developed  tools,  primarily  models, 
for  predicting  resuspension  and  for 
displaying  results  and  techniques 
when  measuring  resuspension. 

>  In  his  presentation  on  dredging 
source  terms,  Hayes  described  a 
change  in  terminology.  He 
described  a  zone  immediately 
around  the  dredge  head  that 
includes  mixing  induced  by  the 
movement  of  the  head,  and 
suggested  (after  some  discus¬ 
sion)  this  region  be  called  the 
zone  of  initial  dilution  (ZID). 
Hayes  described  problems  with 
resuspension  data  sets  and  the 
turbidity  generation  unit  (TGU) 
method.  He  also  described 
potential  solutions,  including  the 


resuspension  factor  approach, 
empirical  methods,  and  transient 
modeling  and  its  implications, 
and  provided  a  table  describing 
modeling  complexity.  Under 
contract  to  the  Corps’  DOER 
program,  Hayes  will  develop  an 
improved  matrix  of  basic 
resuspension  factors  that  can  be 
used  as  source  strength  input  by 
models  like  the  Corps’  SSFATE. 
These  factors  will  take  the  basic 
resuspension  rate  and  modify  it 
to  account  for  factors  such  as 
cycle  time  (production  rate), 
bucket  size,  and  adjustments  for 
sediment  properties. 

>  Mr.  Eric  Anderson  of  Applied 
Science  Associates  (ASA) 
described  the  Corps’  model 
SSFATE.  SSFATE  was  devel¬ 
oped  initially  under  contract  by 
ASA  for  the  Corps’  DOER 
program,  providing  a  tool  for 
biologists  to  show  the  extent  of  a 
plume  and  allow  them  to  negoti¬ 
ate  environmental  windows  with 
state  regulators.  SSFATE’s  source 
terms  are  based  on  older  algo¬ 
rithms,  but  it  now  includes 
advanced  and  easy-to-use  plume 
tracking  and  display  capabilities. 
Plans  are  to  develop  improved 
source  strength  models  for  easy  t 
incorporation  into  SSFATE, 
along  with  other  improvements. 
Dr.  Joseph  Gailani,  ERDC-CHL, 
presented  a  sophisticated  appli¬ 
cation  of  SSFATE  where  it  was 
used  to  predict  impacts  of  mixed 
sediments  placed  in  the 

,  nearshore  off  Tybee  Island,  GA. 

>  In  his  second  presentation,  Burt 
noted  that  an  improved  version 
of  TASS  being  developed  by  HR 
Wallingford  and  DRL  has  now 
been  completed.  TASS  includes 
a  complete  analysis  of  the 
dredging  processes  and  origi¬ 
nally  planned  to  look  at  all  five 
types  of  dredges.  Initial  efforts 
focused  on  the  grab  (mechani¬ 
cal)  dredge.  Recently,  work  has 
focused  on  trailing  suction 
hopper  dredges.  Future  efforts 


.  include  more  work  on  the  bull¬ 
dozing  effect  of  the  draghead 
and  additional  field  measure¬ 
ments. 

>  John  Land,  DRL,  discussed  field 
calibration  of  TASS  based  on 
resuspension  plume  measure-  * 
ments.  The  objectives  w.ere  to 
measure  all  the  sediments  re¬ 
leased,  establish  a  “characteristic 
release  rate,”  quantify  release 
from  different  stages  of  the 
dredging  process,  and  relate  the 
rate  of  sediment  release  to  the  ■ 
dredging  process  (soil;  dredge 
type,  manner  of  operation,  etc.). 
Land  noted  the  following  charac¬ 
teristics  of  dredge  plumes: 

•  concentrations  are  extremely 
variable;  the  plumes  may  be 
small  (<10  m  wide  close  to  the 
dredge);  they  may  be  temporally 
very  variable/intermittent;  and 
sediment  may  settle  quickly  to 
the  bed.  Land  discussed  conse¬ 
quences  for  release  measure¬ 
ment,  then  went  on  to  describe 
the  primary  methods  for  measur¬ 
ing  plumes  for  all  dredges  except 
trailing  suction  hopper  dredges. 
Land  then  described  the  methods 
required  for  hopper  dredges. 
Included  were  results  from  a 
number  of  projects  including  the 
Tees  River,  where  measurements 
on  a  mechanical  dredging 
operation  were  repeated  to 
determine  the  effect  of  air  en¬ 
trainment  on  measurements. 

>  Based  on  Hayes’  and  Land’s 
presentations,  Clausner  devel¬ 
oped  the  following  summary. 
Tools,  techniques,  and  protocols 
for  making  good  quality  mea¬ 
surements  have  been  lacking  in 
the  past.  Improvements  are 
being  made,  particularly  the  use 
of  broad  band  acoustic  Doppler 
profilers  (ADCPs)  (combined 
with  high-quality  software  for 
converting  acoustic  backscatter 

•  to  total  suspended  solids  (TSS)) 
supplemented  with  optical 
backscatter  XOBS)  gage  readings 
and  ground  truthed  with  TSS 
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Grab  hoisting  and  grab  leakage  plumes 


Resuspension  plume  from  a  grab. dredge  as  measured  by  ADCP 


measurements  from  water 
samples.  ADCPs  allow  the 
closely  spaced  TSS  measure¬ 
ments  needed  for  model  devel¬ 
opment.  Near  field  collection  of 
resuspension  data  using  OBS 
gages  and  water  samples  has 
been  demonstrated  for  bucket 
and  cutterhead  dredges.  How¬ 
ever,  safely  operating  around 
working  dredges  of  most  types 
continues  to  be  dangerous. 
Collecting  data  of  sufficient 
quality  has  been  and  will  con¬ 
tinue  to  be  quite  ^pensive  in 
most  cases.  Basic  definitions  of 
sediment  loss,  and  the  spatial 
and  temporal  limits  on  which  to 
define  loss,  have  not  yet  been 
widely  accepted. 

^  Mr.  Douglass  Scott  from  Baird 
and  Associates,  Ltd.,  described  a 
model  under  development  by 
contract  to  MMS  for  predicting 
the  resuspension  plume  and 
sedimentation  characteristics 
associated  with  trailing  suction 
hopper  dredges  when  mining 
aggregates  and  beach  quality 


sand  from  U.S.  Federal  Waters. 

In  addition  to  Baird  &  Associ¬ 
ates,  the  development  team 
includes  HR  Wallingford  (plume 
model  development  and  testing), 
DRL  (dredging  process  algo¬ 
rithms),  Coastline  Surveys 
Limited  (monitoring  data  for 
model  evaluation),  and  Marine 
Ecological  Survey,  Ltd  (dredging 
impacts).  Dredging  operations 
source  terms  include  TSS  associ¬ 
ated  with  overflow  and  the  drag 
head.  The  model  performance 
evaluation  is  now  in  progress  as 
is  sensitivity  testing  and  model 
adjustment. 

Additional  workshop 
activities 

Under  sponsorship  by  EPA  and 
the  Corps,  the  Hazardous  Sub¬ 
stances  Research  Center  (HRSC) 
Southwest,  located  at  Louisiana 
State  University,  has  investigated 
desorption  of  contaminants  from 
sediment  particles.  Dr.  Louis 
Thibodeaux  of  LSU  summarized 
the  current  research.  The  “Hockey 
Stick”  desorption  model  for  chemi¬ 


cal  solubilization  from  suspended 
particles  is  a  simple  mathematical 
algorithm  that  describes  the  behav¬ 
ior  of  contaminant  release  from 
sediment  particles.  This  algorithm 
can  be  applied  to  polyaromatic 
hydrocarbons,  other  hydrocarbons, 
polychlorinated  biphenyls,  chlori¬ 
nated  solvents,  pesticides,  and 
metals  (eventually).  Research  has 
shown  that  the  loosely  bound 
contaminants,  which  comprise  the 
larger  amount  of  the  chemical 
mass,  are  released  rapidly  (hours), 
while  the  more  tightly  bound 
contaminants  are  released  much 
more  slowly.  A  plot  of  the  release 
amount  versus  time  resembles  a 
hockey  stick. 

Following  the  formal  presenta¬ 
tions,  an  open  discussion  of  pos¬ 
sible  collaborations  on  future 
research  was  conducted.  There  was 
a  strong  consensus  to  continue 
coordination  and  collaborative 
efforts.  EPA  representatives  agreed 
to  fully  cooperate  in  this  effort  on 
resuspension. 

At  the  conclusion  of  the  meeting, 
Dr.  Robert  E.  Engler,  Senior  Scien¬ 
tist  for  the  Environment,  ERDC-EL; 
directed  Clausner  and  Dr.  Douglas 
Clarke,  ERDC-EL,  to  develop  a 
framework  that  describes  research 
needed,  priorities,  and  some  idea  of 
costs.  Contaminant  loss  issues  and 
associated  models  (as  described  by 
Thibodeaux)  will  be  considered. 
Burt  and  Hayes  volunteered  to  make 
a  first  cut  at  this  framework  that  will 
be  provided  to  DOER  as  well  as 
upper  Corps  and  EPA  management 
to  assist  in  identifying  and  setting 
priorities  for  future  research. 


Additional  information  is  avail¬ 
able  In  contacting  Jim  Clausner 
a  t  J  a m e s .  E.  C  la usner@ e rdc . 
//  sa  c  e.  a  nny.  m  il.  C  o  m  m  e  n  t  s 
from  other  sources  are  en- 
cou raged. 
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Worm  gut  fluids  may  yield  key  to  assessing 
contaminant  bioaccumulation  potential 


in  dredged  materials  (Part  2) 

by  Rod  Millward,  ERDC  Vicksburg,  Environmenal  Laboratory,  contractor  support 


A  quick  recap 

The  measurement  of  bioaccumu¬ 
lation  potential  -  the  availability  of 
potentially  hazardous  contaminants 
to  accumulate  in  living  organisms  - 
is  central  to  quality  assessment  of 
dredged  materials.  Even  in  cases 
where  bioaccumulation  is  not  ex¬ 
pected  to*  be  associated  with  detri¬ 
mental  effects  to  benthic  organ¬ 
isms,  predation  upon  these  benthic 
organisms  can  lead  to  biomagni¬ 
fication  up  the  food  chain,  eventu¬ 
ally  including  humans.  Therefore, 
assessment  of  bioaccumulation 
potential  in  benthic  organisms  is 
essential  when  considering  risk 
within  the  human  population. 

However,  assessment  of 
bioaccumulation  potential  for 
contaminated  sediments  is  far  from 
straightforward.  Only  a  limited 
proportion  of  the  total  sedirtlent- 
associated  contaminants  is  avail¬ 
able  for  absorption  into  organisms, 
due  to  the  activity  of  various 
sorption  phases  within  sediments. 


Obviously,  the  most  direct  way  to 
assess  bioaccumulation  is  to 
measure  contaminant  concentra¬ 
tions  in  representative  organisms 
using  a  standard  exposure  test. 
However,  such  tests  are  expensive 
,  and  laborious,  particularly  in  cases 
of  multiple  contaminants. 

Recent  work  by  for.  Donald 
Weston  (U.C.  Berkeley), 

Dr.  Laurence  Mayer  (U.  Maine), 
and  colleagues  aims  to  develop  a 
simple  alternative  to  such  tests. 
Studies  have  suggested  that  a  key 
factor  controlling  the  uptake  of 
some. contaminants  from  sediments 
into  organisms  is  the  solubilization 
of  contaminants  from  sediments. 
The  work  of  Weston  and  Mayer 
builds  on  this  principle:  if  the 
degree  to  which  contaminants  are 
solubilized  in  gut  fluids  determines 
bioaccumulation,  it  follows  that 
contaminant  concentrations  ex¬ 
tracted  from  sediments  by  gut  fluid 
should  predict  contaminant  body 
burdens.  Recent  studies  at  ERDC 


Editor's  Note:  A  previous  edi¬ 
tion  of  Dredging  Research 
(September  2002)  introduced 
how  worm  gut  fluids  might 
help  predict  bioaccumulation 
potential  of  contaminants  in 
dredged  materials.  In  this  edi¬ 
tion,  the  topic  continues  using 
new  data  gathered  at  the 
ERDC  Vicksburg  Environ¬ 
mental  Laboratory  investi¬ 
gating  whether  gut  fluids  do 
indeed  help  predict  bioaccu- 
mulation. 


Vicksburg  have  explored  this 
possibility,  investigating  whether 
the  solubilization  of  both  organic 
and  metal  contaminants  from 
sediments  by  gut  fluid  is  a  good 
predictor  of  bioaccumulation. 

Gut  fluid  solubilization 

Drs.  Rod  Millward  and  Gui 
Lotufo  of  ERDC-EL  examined  the 


ability  of  gut  fluid  extracts  to 


Figure  1.  The  marine  worm  Arenicola  brasiliensis,  used  for  gut  fluid  collection 


predict  bioaccumulation  of  con¬ 
taminated  sediments.  Gut  fluids 
collected  from  large  invertebrate 
worms  (Fig.  1)  were  used  to  extract 
sediments  contaminated  with  either 
polycyclic  aromatic  hydrocarbons 
(PAH)  or  metals.  Extraction 
procedures  involved  placing 
around  half  a  gram  of  wet  sediment 
into  a  few  milliliters  of  gut  fluid, 
mixing  well,  and  then  leaving  for  1 
to  2  hours  with  constant  agitation. 
The  gut  fluid  can  then  be  removed 
by  centrifugation  and  decanting  the 
supernatant,  and  analyzed  for  the 
contaminant  of  concern.  The  same 
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sediments  were  used  in  simulta¬ 
neous  bioaccumulation  tests  with 
the  polychaete  worm  Neanth.es 
arenaceodentata  (Fig.  2).  Finally, 
the  correlations  were  investigated 
between  contaminant  concentra¬ 
tions  in  the  gut  fluid  and  the  worm 
to  test  whether  gut  fluid  extraction 
might  be  used  to  predict 
bioaccumulation. 

Results:  Can  gut  fluid 
extraction  predict 
bioaccumulation? 

Gut  fluid  extraction  did  a  fair  job 
in  predicting  PAH  bioaccumulation, 
confirming  the  findings  of  previous 
studies.  However,  prediction  of 
metal  bioaccumulation  proved 
more  problematic.  While  gut  fluid 
extraction  provided  useful  esti¬ 
mates  of  bioaccumulation,  for  some 
metals  (e.g.,  arsenic,  nickel,  chro¬ 
mium,  and  lead),  it  proved  unreli¬ 
able  as  a  predictor  of  others  (e.g., 
cadmium,  copper,  silver,  and  zinc). 
While  reasons  for  these  ambiguous, 
metal-specific  trends  are  not  clear, 
it  is  likely  that  metal  bioaccumu¬ 
lation  is  controlled  by  more  com¬ 


plex  processes  than  gut  fluid  metal 
concentrations  alone.  The  team 
continues  to  explore  how  that 
technique  might  be  improved  upon, 
including  the  development  of  a 
synthetic  gut  fluid  mimic. 

The  conclusion  is  as  follows: 
while  gut  fluid  extractions  might 
offer  some  potential  in  predicting 
bioaccumulation  of  organic  con¬ 
taminants,  present  gut  fluid  extrac¬ 


tion  methods  are  unlikely  to  offer  a 
reliable  alternative  to  standard 
bioaccumulation  tests,  at  least  in 
the  foreseeable  future. 


Additional  information  is 
available  from  Rod  Millward 
at  Roderic  .M  illward(l!erdc . 
usaceMrmy.mil. 


Articles  for  Dredging  Research  requested: 

Dredging  Research  is  an  information  exchange  bulletin  for  publication  of  KRl)C-generated  dredging  re¬ 
search  results.  Included  are  articles  about  applied  research  projects.  The  bulletin  serves  all  audiences  and  is 
accessible  on  the  World  Wide  Web  in  addition  to  a  paper  circulation  of  2,800. 

Articles  from  non-KRIX'  authors  are  solicited  for  publication,  especially  if  the  work  described  is  tied  to  the 
use  ol  KRDC  -generated  research  results.  Research  articles  that  complement  I  RIK  research  or  cover  wide 
ie  c  applications  are  also  accepted  for  consideration.  Manuscripts  should  use  a  nontechnical  writing  stvle 
and  should  include  suggestions  for  visuals  and  an  author  point  of  contact.  Point  of  contact  is  Kike  Rriucr. 
VI  R,  at  Like.  H ri u er(&  erdc. usace. arm y. /// //. 
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Dredging  Calendar 


2003 

June  30, 2003  -  Replies  to  authors  f 

November  30, 2003  -  Deadline  for  full  papers 

August  2-6,  2004  -  International  Symposium  on  Sediment  Transfer 
Through  the  Fluvial  System ,  Moscow,  Russia.  Sponsored  by  The 
International  Association  of  Hydrological  Sciences  (IAHS),  Interna¬ 
tional  Commission  on  Continental  Erosion  (ICCE),  and  co-sponsored 
by  Moscow  State  University.  Contact  and  information:  Valentin 
Golosov  or  Vladimir  Belyaev  at  tel.  007-095-9395044,  fax  007-095- 
9395044. 

June  4-6  -  OI  Americas  2003.  Morial  Convention  Center,  New 
Orleans,  USA.  To  receive  further  information  contact  www.woda.org 
or  CEDA,  RO.  Box  488,  2600  AL  Delft,  Netherlands,  tel.  +31  15  278 
3145,  fax  +31  15  278  7104,  email:  ceda@dredging.org . 

June  11-13  -  WEDA  XXIII  and  Texas  A&M’s  35th  Annual 
Dredging  Seminar,  Chicago.  Program  theme  is  The  Dredging 
Contractor.  For  additional  information  contact  Lawrence  M.  Patella, 
tel.  360-750-0209,  fax  360-750-1445,  or  visit 
www.  westemdredging.  org . 

July  13-17  -  Coastal  Zone  03,  Baltimore.  Convention  Center  located  in 
the  Inner  Habor  District  at  One  West  Pratt  Street.  Theme  of  conference 
is  Management  Through  Time  (port  and  harbor;  regional  land; 
management  response  to  coastal  hazards  (erosion);  and  management  of 
aquatic  resources).  More  information  can  be 
found  at  www.csc.noaa.gov/cz2003/information.html. 


August  24-28  -  Coastal  Structures  2003 
Conference.  Portland,  Oregon,  Embassy  Suites, 
downtown.  More  information  can  be  found  at  http:// 
www.  asce.  org/conferences/coastal2003/. 

October  1  -  Title  and  abstract  due  for  WODCON  XVII. 

See  more  information  below,  under  2004.  Call  for  Papers 
(PDF  -  704  KB). 

November  9-13  -  SETAC  24th  Annual  Meeting  in  North  ^ 
America.  < Science  Without  Borders:  Developing  Solutions  for 
Global  Environmental  Challenges.  Austin  Convention  Center, 
Austin,  Texas.  More  information  can  be  found  at  http:// 
www.setac.org/austinmain.  html. 

2004 


May  23-26  -  ASCE’s  Ports  2004:  Port  Development  in  a 
Changing  World.  Houston,  Westin  Galleria  and  Westin  Oaks. 
More  information  can  be  found  at  www.asce.org/conferences/ 
ports2004. 

September  27-October  1  -  WODCON  XVII,  Dredging  in  a 
Sensitive  Environment ,  Hamburg,  Germany.  Invitation  to  Post 
Congress  Tour  (PDF  -  232  KB).  POC:  Anna  Caiti,  P.O.  Box  488 
2600  AL  Delft,  The  Netherlands,  email:  ceda@dredging.org. 
More  information  can  be  found  at  www.woda.org,  click  on 
“congresses.’’ 
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Preliminary  Program 


U.S.  Section  PIANC 
Annual  Meeting 

Roundtable  on  Protecting  America’s 
Ports  from  Natural  and  Man-made 
Disasters 

Technical  Workshops 
'  On 
Wetlands  Restoration 
and  Passing  Vessel  Issues 

October  28  -  30,  2003 
Portland,  Oregon 


j-  ,  ,V  \ 

1TTVp faced  some  level,  of  :j 
6  technological  hazards,  suejt 
l$  -of  September  1 1th  added  ti, 

/to  hazard  risk  jj&C 

f  management #e*isiein-making.  Senior  traders  feijjg 
Kfap  ftrpofeiu|»stry,  the  Corps  of  Engineers,  arrt$+ 1 
I  the" Cow^duard'will  conduct  an 
I  discussion  vftfo  audience  members  on  how  weH  ’the 
f  'ports  and  harbors  community  is 'prepared  to 
I  manage  risks  associated  with  natural  Wchnoid^c^^ 

| :  or  malevolent-act  h  azards.  ^  1  ^ 

|,  Evening  Boat -Trip  on  the  Rlyeirl  :•+ ' 

sponsored  by  the  Port  of  Portland 

Wednesday.  October  29 

8:00  to  5:00 

Wetlands  Restoration  Workshop  f- 

The  conflict  between  navigation  systems  and 
wetlands  is  a  significant  problem  on  essentially  all 
navigation  infrastructure.  The  loss  of  wetlands 
through  the  construction  and  maintenance  of 
navigation  infrastructure,  including  the  placement 
of  dredged  material,  must  be  considered  in 


managing  navigation  systems.  This  workshop  will 
provide  a  forum  for: 

1.  International  discussion  of  state-of-the- 
science  methods  for  wetland  restoration 

2.  Findings  of  the  PIANC  working  group 
regarding  wetland  restoration 

3.  Significant  research  gaps 

4.  Identification  of  areas  of  collaboration  and 
potential  stakeholders 

Organizer;  Dr.  Russell  Theriot.  ERDC 

1:00  to  5:00 

Passing  Vessel  Issues  Workshop 

The  Wects  of  moving  vessels  have  become  an 
issue  of  increasing  concern  in  designing  and 
managing-our  navigable  waterways.  The  latest 
efforts  and  research  regarding  the  effects  passing 
vessels  have  on  safety,  engineering  design  and  the 
environment  will  be  presented.  This  workshop  will 
provide  a  forum  for: 

1 .  International  discussion  of  state-of-the-art 
methodologies,  models,  and  measurement 
techniques; 

2.  Definition  of  research  gaps;  and 

3.  Identification  of  areas  of  collaboration  and 
potential  stakeholders. 

Organizer:  Dr.  Sandra  Knight,  ERDC 

Evening:  Commissioners’  Meeting 

Thursday.  October  30 

8:00  to  5:00  Continuation  of  Vessel  Effects 

Workshop 


www.portlandmafriott.com 


A  block  of  rooms  is  being  held  under  the  name 
International  Navigation  Association  (PIANC) 
Technical  Workshops  until  October  6,  at  the  rate  of 
$91 .00.  Participants  should  contact  foe  hotel 
directly  and  make  foeir  reservations  prior  to 
October  6. _ _ _ 


Registration  Form 
Name: 


Address: 


Email: 


The  Venue 

Workshops  will  be  held  at  the  Portland  Marriott 
Downtown,  situated  in  the  “City  of  Roses”  on  foe 
west  bank  of  the  scenic  Willamette  River. 

140 1  SW  Naito  Parkway 
Portland,  OR  97201 
Phone:  503-226-7600 
Or  800-228-9290 

Fax:  503-221-1789  _ . 


Please  check  foe  appropriate  functions: 

Annual  meedng/Roundtable  _ 

Wetland  Restoration  Workshop  _ 

Passing  Vessel  Issues  Workshop  _ 

Registration  Fees  include  meals  and 
Social  Functions 

PIANC  nonmember 
Annual  MtgRoundtable  $100  $200 

1  Workshop  $100  $200 

Annual  mtg  +  1  wkshp  $175  $300 

Both  Workshops  $175  $300 

Annual  Mtg  +  2  wkshps  $250  $350  # 

To  Join  AaNC: 

Individual  Membership  $80  — 

Sony,  we  cannot  accept  credit  cards 

Please  make  your  check  payable  (in  US  Dollars)  to 
U.S.  Section,  PIANC,  and  mall  to  7701  Telegraph 
Road,  Alexandria,  VA  22315-3868 
http://www.iwT.usace.army.mil/pianc 
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US  Army  Corps 
of  Engineers® 

Engineer  Research  and 
Development  Center 


,  Dredging  Research 

This  bulletin  is  published  in  accordance  with  AR  25-30  as 
an  information  dissemination  function  of  the  Environmen¬ 
tal  Laboratory  of  the  U.S.  Army  Engineer  Research  and 
Development  Center.  The  publication  is  part  of  the  technol¬ 
ogy  transfer  mission  of  the  Dredging  Operations  Technical 
Support  (DOTS)  Program  and  includes  information  about 
various  dredging  research  areas.  Special  emphasis  will  be 
placed  on  articles  relating  to  application  of  research  re¬ 
sults  or  technology  to  specific  project  needs.  The  contents 
of  this  bulletin  are  not  to  be  used  for  advertising,  publica¬ 
tion,  or  promotional  purposes.  Citation  of  trade  names  does 
not  constitute  an  official  endorsement  or  the  approval  of 
the  use  of  such  commercial  products.  Contributions  are 
solicited  from  all  sources  and  will  be  considered  for  publi¬ 
cation.  Editor  is  Elke  Briuer,  APR,  Elke.Briuer@erdc. 
usace.army.mil.  Mail  correspondence  to  tha  Environmental 
Laboratory,  ATTN:  DOTS,  Dredging  Research,  U.S.  Army 
Engineer  Research  and  Development  Center,  Waterways 
Experiment  Station  (CEERD-EM-D),  3909  Halls  Ferry 
Road,  Vicksburg,  MS  39180-6199,  or  call  (601)  634-2349. 
Internet  address:  www.wes.army.mil/el/dots/drieb.html. 

^«*~**»  ^ 

(J  James  R.  Houston,  PhD 

Director 
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